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required temperature, and retained at that temperature
for a long time, varying from a few hours to several
days. In general, so far as structural steels are concerned,
the protracted heating serves no good purpose. The
cooling process also is allowed to extend over a pro-
tracted period, since the steel is left in the furnace
until both steel and furnace have reached atmospheric
temperature.

A lengthy stay at the high temperature allows the
steel to undergo a complete re-crystallisation. The
temperature used for annealing is often (particularly
for castings) rather higher than that used for normalising,
and consequently there is ample scope for the formation
of quite large crystals. Nothing occurs during the cooling
to cause the breaking up of these large crystals. More-
over, during the cooling, which is frequently very slow,
the time .taken by the steel to pass through the range of
temperatuie, between the upper and lower critical points,
allows the changes of structure incidental to the cooling
of steel to take place to the fullest and, most complete
jextent. This results in the very complete separation of
the iron from the pearlite into distinct and large masses,
and also allows the pearlite to separate out into its
constituents with singular completeness and perfection
,,of form, The final structure can be seen, from a typical
photograph, in Fig. 37.

The mechanical effect of annealing is what might be
imagined from the nature of the structure which it produces.
The carbon steels are most usually submitted to the
annealing process, and in them the result is, as stated
above, to throw out the iron into large crystals of irregular
shape. There is no mixing of the constituents. The
steel, therefore, is very definitely soft and ductile, though
not particularly tough. Some typical test figures, illus-
trating the effect of annealing as compared with that of
normalising upon the properties of steel, are given in
Table 4.